Introduction
Paraquat, a highly toxic bipyridyl compound, is widely used as a herbicide that causes serious morbidity and mortality when ingested. Death usually occurs within two days of ingestion of 50 mg/kg [1] . At lower doses death from pulmonary fibrosis is delayed for a few weeks as the toxic compound accumulates in lung tissue where free radicals are formed, lipid peroxidation is induced and nicotinamide adenine dinucleotide phosphate (NADPH) is depleted.The first case of fatal paraquat poisoning by subcutaneous injection was reported in 1967 [2] . Since then, a few more cases of parenteral paraquat poisoning have been reported. All were fatal. We report a patient with subcutaneous paraquat poisoning who survived following removal of the skin and subcutaneous tissue.
Case report
Patient was a 19-year-old school girl who was scolded by her parents about an affair she had with a classmate. Soon after, she injected her left forearm with about 1 ml of 20% paraquat subcutaneously. She was admitted under our care 10 hours after the incident. She was complaining of faintishness. The injection site was red and swollen. She had immediate surgery to remove the skin and underlying subcutaneous and muscle tissue with a 7 cm long incision. The histology of the tissue showed necrosis. Urine was positive for paraquat with the dithionite test. The syringe and the needle showed residual paraquat with the same test. Liver and renal function tests showed no abnormality and she had an uneventful recovery. She left hospital seven days later and was in good health after six months. Recovery of this patient was due to immediate surgical removal of the paraquat containing tissue and this procedure is recommended for subcutaneous and intramuscular paraquat injections.
Discussion
The minimum lethal dose of paraquat by oral ingestion in humans is about 20-35 mg/kg body weight. Toxic dose for injected paraquat is not known. Parenteral paraquat poisoning is extremely rare and it is associated with attempted suicide, except for one case of homicidal poisoning where a health worker was injected with paraquat [3] . Four cases of intravenous paraquat poisoning Survival of a patient after self-injection of paraquat and surgical excision of the injection site have been documented. An intravenous drug abuser injected paraquat in an effort to commit suicide and he died in 2 days [4] . In the other reported cases one died within 3 days and the other two patients died within five days [5, 6] . All died from multiple organ failure.
In the past a 16-year-old girl who was admitted after subcutaneous injection of paraquat had died 17 days later from pulmonary fibrosis despite immediate surgical excision and subsequent antioxidant treatment with N-acetylcysteine [7] . The present case appears to be the first in the literature where excision of skin and subcutaneous tissue saved the life of a patient after paraquat injection. Therefore, this procedure can be recommended for all cases of subcutaneous paraquat injections.
